Detailed oro-maxillofacial
Children with GH deficiency have the characteristic somatic abnormalities of short stature. They are not only short in height, but they have been reported as having retarded craniofacial development (Spiegel et al. 1971; Cohen 1975; Kosowicz & Rzymski 1977; Nagasaka et al., 1977) . They compared the results obtained in patients with GH deficiency to those of normal children. Therefore some of these results observed in patients with GH deficiency might not depend entirely upon GH deficiency, but rather depend upon small somatic stature. 
Materials and Methods

Subjects
Forty-three children with GH deficiency and 62 normal children of short stature were investigated. The patients with GH deficiency consisted of 25 males and 18 females, aged 7-17 years. The diagnosis of GH deficiency was established on the basis of the failure of plasma GH to respond to insulin-induced hypoglycemia, glucagon-propranolol, and/or L-dopa. The GH deficiency in these patients was considered to be idiopathic in 29 patients and to be secondary in 14 patients (craniopharyngioma in 7, pinealoma in 3, retinoblastoma in 3 and meningitis in 1). Four patients had never been treated with human GH, and one patient had ceased hGH treatment.
The rest of the patients were treated with hGH for between 6 months and 7 years. All were receiving appropriate replacement thera- were then made and cephalograms and hand-wrist X-rays were taken.
Each tooth crown was measured.
The mean of the paired teeth of the maxilla and mandibla was calculated with a precision of 0.1 mm. The first bicuspid coronal arch width (C.A.W.), cornal arch length (C.A.L.), the 1st bicuspid basal arch width (B.A.W.) and basal arch length (B.A.L.) were also measured using dental cast models according to the method of Ohtsubo (1957) (Fig 1) . A study of the facial morphology was performed by cephalogram analysis as shown in Figure 2 according to the method of Nezu et al. (1984) . Dental age and 
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Porion location bone age of hand-wrist were estimated according to the standards of Schour and Massler (1940) and Tanner et al. (1975) , respectively. Evaluable dental and bone age were up to 15 years and 20 years, respectively.
Student's t-test, Fisher's exact test and X2 test were used for statistical analyses.
Results
Oral cavity examination and abnormalities of the teeth Results of these examinations are shown in Table 1 . Short roots were not observed in patients with GH deficiency but they were observed in six normal short children (9.7%). Peg shaped teeth were seen in 4 of 43 with GH deficiency (17.4%) and 3 of 62 normal short children (4.8%). Malocculusion was observed in 17 with GH deficiency(39.5%) and in 10 normal short children (16.1%). The incidence of short root tooth and malocculusion was statistically greater in patients with GH deficiency than in normal short children (p<0.05).
Congenital anodontia was observed in 26 patients with GH deficiency (60.5%) and in 29 normal short children (46.8%).
The incidence of congential anodontia did not differ significantly between the two groups. Most of the anodont were the third molar (M3), which was seen in 82.7% of GH deficient children and in 82.1 % of normal short children. The lack of other teeth was also seen in both groups with similar tendencies. Gingivitis was seen in 51.2% of patients with GH deficiency, which was not statistically greater than that found in normal short children (40.3%).
Dental age and bone age
The relation between chronological age and dental age is shown in Figure 3 . Patients whose dental age was over 15 years were omitted from the following statistical analysis: (They were 10 patients with GH deficiency and 3 normal short children.) The mean dental age of 33 patients with GH deficiency was 10.9+2.4 (SD) years, which was significanly lower than that of their chronological age (12.6+ 2.9 years, p<0.05).
There was a positive correlation between the chronological age (x) and dental age (y), and the equation Tooth size and model analysis of dental cast
The mean size of each tooth, standard deviation and range in the maxilla and mandibula in patients with GH deficiency and in normal short children are shown in Tables 2 and 3 , respectively. The sizes of the central incisor (I1), the lateral incisor (I2), canine (C), the first premolar (P1), the second premolar (P2) and the first molar (M1) in both the maxilla and mandibula were not statistically different between the two groups.
By model analysis, coronal arch length (C.A.L.) and basal arch length (B.A.L.) in the maxilla, and coronal arch length (C.A.L.) and basal arch width (B.A.W.) in the mandibula were significantly shorter (p<0.05) in patients with GH deficiency. The coronal arch width (C.A.W.) in the maxilla and mandibula was longer and the basal arch width (B.A.W.) in the maxilla and basal arch length (B.A.L.) in the mandibula were shorter in patients with GH deficiency, but these values did not differ significantly from those for normal short children.
Cephalogram analysis
Cephalogram analysis in patients with GH deficiency and in normal short children is shown in Table 4 . Some of these parameters change in an age-dependent manner up to 15 years (Nezu et al., 1984) . However, because of the lack of a sufficiently large number of subjects in each age group, we classified our subjects into 2 year group. Some of the 15 parameters showed a statistical difference between the two groups, but the difference was not observed in all the age groups.
Discussion
We investigated the orofacial structures in patients with GH deficiency and compared them to similarly short children with normal GH secretion, and evaluated the effect of GH on dental and orofacial development. By oral cavity examination we found decreased incidence of short tooth root and increased incidence of malocculusion. There is a report describing agenesis of the superior central incisor in patients with pituitary dwarfism (Breteche et al., 1984) . However we did not observe any patients with agenesis of this tooth. Dental age was significantly delayed as compared with chronological age in patients with GH deficiency. These findings are compatible with those reported by others (Kosowicz and Rzymski 1977; Nagasaka et al., 1977) . They reported that the delayed dental age was characteristic of pituitary dwarfism. However when we investigated the dental age in normal short children, we observed a similarly delayed dental age in these children and the delayed dental age was not characteristic of patients with GH deficiency. The difference between our findings and those of other investigators might due to differences in the children used as controls.
Bone age was significantly delayed in patients with GH deficiency. Normal short children also had delayed bone age. However, the pituitary dwarfs showed greater delay than normal short children. These findings are compatible with those reported by others (Kosowicz & Rzymski 1977; Nagasaka et al., 1977) . Therefore we think delayed bone age is a more characteristic finding than delayed dental age in patients with GH deficiency. As concerning the bone age, we have also estimated the same X-ray film according to the standards of Greulich and Pyle (1959) . There was observed a good correlation between the bone age estimated by the standards of Tanner et al. (x) and that of Greulich and Pyle (y) (y=0.95x+ 0.25, N=101, r=0.95, p<0.001).
The size of the teeth in the maxilla and mandibula does not differ in patients with GH deficiency from that in normal short children. The coronal arch length, basal arch width and basal arch length were shorter in patients with GH deficiency. These data indicate the underdevelopment of the mandibula in the forward direction, which results in doll-like face in patients with GH deficiency. We have compared these parameters to those for normal children reported by Otsubo (1957) . Most of the parameters for our normal short children are greater, indicating the development of the orofacial regions during these 23 years.
Cephalometric studies of children with GH deficiency were reported by other investigators. Spiegel et al. (1977) , using cephalograms, reported greater retardation of posterior facial height. Kosowics and Rzymski (1977) , using frontal and lateral roentgenograms, reported the poor development of the maxilla and mandibula. Nagasaka et al. (1977) , using cephalogram analysis by the method of Iizuka (1958) and Sakamoto (1959) , reported the underdevelopment of the maxilla and shortness of middle facial height and lower facial height. We analysed the cephalograms by the new method of Nezu et al. (1984) . Some of these parameters change in an age-dependent manner up to 15 years (Table 5 ). There is a tendency for some parameters such as FD, MP, 6 PTV, CD, PFH, PL, and CL, to be smaller in patients with GH deficiency as compared to normal values reported by Nezu et al. (1984) These data indicate the underdevelopment of the maxilla and mandibula and that the mandibula is more pronounced. These results also indicate overbite occlusion and the location of the mandibular central incisor to labial site. However these findings were not characteristic of patients with GH deficiency because we observed similar findings in normal short children. Therefore we might conclude the smaller values in patients with GH deficiency are due to small somatic stature and not due to GH deficiency.
